The paper proposes a nonlinear robust controller for steam govemor control in power systems.
Introduction
Modem power systems have developed into large, distributed and highly nonlinear systems with complicated and random disturbances. To design robust nonlinear decentralized controller is under heavy investigation for improving power system transient stability and dynamic performances. Speed governor control for large-scale turbo-generators is one of the most efficient and effective methods to enhance system stability when large disturbances occur. With To solve the nonlinear disturbance attenuation problem above for system (1) is formidably difficult especially when the system scale is very large. The paper will consmct the storage function via the recursive design method to obtain its solution for speed govemor control systems.
Mathematical model for turbo-generators
( (S, ,O,P_) is the initial operation point.
(2) Multi-machine system
Taking the same assumption as the SIM€? system above, the dynamic model for multimachine power system is
where p, = E; (Es sin(6, -6 j ) + G, cos(6, -6,)) , the subscript i identifies the ith unit and other notations are the same as system (3). 
Since the second term on the right side of (1 1 A 6 = 6 -4 , A w =and k , & , , q , a , , a , are defined as equations (7) and (1 1). (2) Multimachine system An n-generator power system can be considered as n interconnected sub-systems each of which can construct a function V,,, 1 < i < n taking the form of equation (14). Then for the whole multimachine system (4), we define the storage function as then where y = max{ y i ) . (30) where all the variables are locally measurable. Since the control law is only relevant to the local variables, it is decentralized.
Simulation results
A 4-machine power system, as shown in Fig.1 , is studied in this paper, and the system data are listed in reference The speed govemor control system designed according to the strategy (30) are installed on G1 to G4. In simulation, we set the disturban-attenuation level as x = 1 , weighting ccmstants qr = 0.5, q y = 1 and k, = 10 , U, = 6 . In order to investigate the effectiveness of the proposed controller in improving transient stability, comparisons are made with nonlinear robust speed govemor controller from reference [2] , which is achieved through exact feedback linearization. System transients are stimulated by a three-phase short circuit fault occurred on line 7-8 close to bus 7, and cleared by tripping the faulted line in 0.155. The simulation results are shown in Fig.2 The paper proposes nonlinear disturbance attenuation controller for SMB and multimachine systems of turbo-generators respectively via a recursive design method. The design procedure dose not q u i r e the solution of HJI inequality and is based on the original system without any linearizaiton treatment. The nonlinear robust control strategy obtained for multimachine system is only relevant to the local measurement, so the decentralized controller is realized Simulation results for a 4-machine system clearly illustrate the effectiveness of the proposed controller.
